Localization of retinoid binding proteins, retinoid receptors, and retinaldehyde dehydrogenase in the chick eye.
Retinoids have many functions in the eye, including, perhaps, the visual guidance of ocular growth. Therefore, we identified where retinoid receptors, binding proteins, and biosynthetic enzymes are located in the ocular tissues of the chick as a step toward discovering where retinoids are generated and where they act. Using antibodies to interphotoreceptor retinoid binding protein (IRBP), cellular retinol binding protein (CRBP), cellular retinoic acid binding protein (CRABP), cellular retinaldehyde binding protein (CRALBP), retinaldehyde dehydrogenase (RALDH), and retinoic acid receptors (RAR and RXR), we localized these proteins to cells in the retina, retinal pigmented epithelium, choroid and sclera of the chick eye. IRBP was detected in the photoreceptor layer and pigmented epithelium; CRBP was in the pigmented epithelium; CRABP was in amacrine and bipolar cells in the retina; CRALBP was in Müller cells, pigmented epithelium, choroid, and fibrous sclera; RALDH was in retinal amacrine cells, pigmented epithelium, and choroid; RAR was in amacrine cells, choroid, and chondrocytes and fibroblasts in the sclera; and RXR was in amacrine and ganglion cells, bipolar cell nuclei, choroid, and chondrocytes. We also found that the growth-modulating toxins colchicine and quisqualate destroyed selectively different subsets of CRABP-containing amacrine cells. We conclude that the distribution of proteins involved in retinoid metabolism is consistent with a role of retinoids not only in phototransduction, but also in maintenance of cellular phenotype and visual guidance of ocular growth.